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I^EW TOEK CANALS, 

THEIR COMMERCIAL IMPORTANCE. 



The canals and navigable rivers within the territory of the 
United States of America furnish channels for transportation 
nnecLualed, in extent and importance, by any country in the 
world. The canal system of New York alone is one of the 
most stupendous and important works of internal improve- 
ment of modem times. The "Grand Erie canal," and its 
branches, furnish artificial channels of water communication 
of nine hundred miles in length. And their connection with 
rivers and small lakes, within the State, makes the whole dis- 
tance now navigated by New York canal boats nearly thirteen 
hundred and fifty miles. 

These great inland channels connect, by the best and only 
feasible route, the Atlantic ocean, at New York city, with 
some nine thousand miles of natural waters in the great 
northern lakes. This great chain of lakes is also connected, 
by the Fox River improvement and the Michigan and Illi- 
nois canal, with the waters of the Mississippi river ; thus 
affording an unbroken water highway from the Mississippi 
river, at two several points, to the great American metropolis, 
and thence to nearly every part of the world. 

The commerce derived from the fertile and exceedingly pro- 
ductive States of the great northwest and the British Posses- 
sions already exceeds that of the entire ocean commerce of 
the United States. The agricultural and mineral resources of 
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this vast region is almost unlimite'd. Chicago, Milwaukee 
and Duluth have now become the greatest grain depots in the 
world. They are, also, the great distributing points for 
domestic and foreign merchandise, from which the northern 
States, Manitoba and the Hudson Bay Company draw their 
supplies. 

The Erie Canal — Its Physical Condition. 
The construction of the Erie canal was commenced in 1817, 
and formally opened in 1825. It is three hundred and fifty 
miles long, and, since the enlargement, seventy feet wide on 
the surface, iifty-six feet at the bottom, and seven feet deep. 
It connects the Hudson river at Albany and Troy with the 
waters of Lake Erie at Buffalo, in which it is carried over 
several rivers and large streams on hewn stone aqueducts of 
unequaled magnitude. 

The total number of locks on the Erie canal is seventy-two, . 
fifty-seven of which are double and fifteen single locks. 
Commencing at the head of tide waters on the Hudson river 
at Albany, it rises, by two double locks (110 by 18), twenty 
feet to West Troy, six miles ; thence it is carried over a ridge 
of slate rock, by sixteen double lift-locks, to an elevation of 
one hundred and eighty-eight and one-half feet above tide- 
water to Crescent, six miles ; thence to lock No. 19, nine 
miles level ; thence to Schoharie aqueduct, by eleven locks, 
thirty miles ; thence to Sprakers, fourteen miles level ; thence 
to Lock No. 45, at Frankfort, thirty-six miles ; thence to Utica, 
nine miles, where it reaches the summit, or Long level, extend- 
ing from Utica to Lodi, lock No. 47, one mile east of Syracuse. 

Except the lock of three feet lift at Utica there is a level, 
between Frankfort and Lodi, of sixty -four miles in length. 

Prom Lodi the canal falls twenty-seven feet, by three double 
locks, into the Syracuse level. Here the Oswego canal enters the 
Erie and connects it with the waters of Lake Ontario, at the 
city of Oswego, thirty -eight miles, by eighteen single locks, 
110' by 18 feet. From Geddes, two miles west of Syracuse, 
the Erie canal rises seven feet, and continues west, on the 
Jordan level to Jordan, fifteen miles. Here it falls eight feet 
into the Port Byron level, nine miles to Port Byron. At Port 
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Byron it falls eleven feet to the Cayuga marsh level, sixteen 
miles to Clyde, Hence, the distance from Geddes to Clyde is 
forty miles, obatnicted only by two locks. 

From Clyde to the east end of thelevel at Arcadia, fourteen 
miles, there are seven locks. Thence to Macedon, a level of 
twelve miles, where there are two lift-locks ; thence to Pitta- 
ford, a continuous level of fifteen miles ; thence to lock No. 
66, at Brighton, five miles, four lift-locks. 

Prom Brighton, three miles east of Rochester to Lockport, 
there is a continuous level of sixty-five niiles. The canal 
increases regularly in size from Rochester west. At Lockport 
it is ninety-eight feet surface, seventy-nine feet on the bottom, 
and seven and one-half feet deep. Here there are five double 
combined locks, with an aggregate lift of nearly fifty-six feet. 

From the head of the locks at Lockport to Buffalo there is 
a continuous level of thirty-one miles. On this level the canal 
passes through three miles of "rock cut," where the prism is 
sixty-two feet surface, sixty feet bottom and nine feet deep. 
Prom Pendleton, seven miles west of Lockport, to Tonawanda, 
twelve mites, the canal occupies the Tonawanda creek, which is 
two hundred feet wide and nine feet deep. Thence to Buffalo 
the canal is eiglity feet on surface, sixty feet bottom, and nine 
feet deep at high water. It frequently occurs that, from low 
water in the lake, or by long continued easterly winds, 
heavily loaded boats are obliged to tow down the Niagara 
river, from Buffalo to Tonawanda. The canal is supplied 
with water from Lake Erie, to the Seneca river, one hundred 
and forty -two miles east of Bufl'alo. 

The length of the principal levels on the Erie canal, from 
Buffalo eastward, is as follows : 

From Bufialo to Lockport 31 miles locks. 

Ijockport to Rochester 65 " " 

Pittsford to Arcadia 3T " 3 ■' 

Clyde to Geddes 40 " 3 " 

Lodi to Frankfort 64 " 1 " 

Sprakers to Scholiaiie aqueduct 14 " " 

Lock No. 19 CoHeadof le'a 9 '■ " 

Total 2S0 " e ■ 
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Capacity of Boats — Modes op Towage. 
The boats now navigating this canal carry from 200 to 250 
tons burden, and are towed by animal power, at an average 
speed of about one and a half miles per hour, including lock- 
ages. These canals are in no sense a monopoly. They are 
open to all who may choose to use them, on equal terms. 
Hence, the towing of boats is managed in accordance with the 
interests or inclination of the owners. In most cases the 
owner of a boat keeps two teams, one of which is carried iii a 
small stable In the bow of the boat, while the other is at work 
on the tow-path. These teams are changed at regular intervals, 
thus keeping the boat moving, day and night, to the end of 
the trip. The expense of keeping these teams, at Troy or 
Albany, while the boat is towed by steam to New York and 
back, is a serious drawback on the earnings of the season. 
To avoid this, and keep the animals constantly at work, tow- 
ing companies have been formed, and stations established at 
suitable distances along the canal, with the necessary number 
of teams to tow such boats as may choose that method. The 
cost of towing a boat in these ' ' lines ' ' varies from thirty-five 
to forty-five cents per mile. It occasionally reaches fifty cents 
near the close of navigation. 

Time Required foe Lockage. 
The time consumed in passing boats through the locks 
depends, to some extent, upon circumstances. For instance, 
the lifts are unequal, varying from six to twelve feet, and, as 
a general rule, heavily laden boats require more time than 
light boats, and more time is consumed in passing a boat 
through a lock in the night than in the day-time. From offi- 
cial tests made in 1867, at double lock No. 49 Erie canal, at 
Syracuse, it appears that fifty-six boats were locked in two 
hundred and eighty-two and one-half minutes ; time con- 
sumed in each lockage varying from three to nine minutes ; 
averaging five and two-sixtieths minutes. The general average 
for twenty-four hours was a fraction over seven minutes. The 
greatest number of lockages made in one day, in ] 870, at 
Alexander' s lock, three miles west of Schenectady, was two 
hundred and forty-two ; averaging less than six minutes each. 
During the session of the late convention to revise our State 
Constitution and adapt its provisions to the improved condi- 
tion" of our institutions, a wide difference of opinion prevailed 
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ill relation to the capacity of the Erie canal to accommodate 
the prospective business of the country. The following extract 
from State Engineer Richmond's report to the Legislature of 
1870, settled, this question of capacity beyond further contro- 
versy. He says : 

" Neglect and defective management have induced many to belieye 
that the Erie canal lacks capacity to transport all the freight, that, at 
certain seasons, should naturally pass through that channel to tide 
water ; that this is not true is clearly shown in the following : 

" This question of capacity is determined by the number of lockages 
that can practically be made in a definite time. The management of 
the locks upon the Erie canal have never received the attention to 



ifferently manned, and without 
.n crowds. It is shown by the 
n four minutes through a single 



which they are entitled, 1 

mechanical auxiliaries, so essential i 

examples that a boat can b 

lock, while the average time for the largest month in 1863 was nine 

and two-third minutes. The following examples will more clearly 

illustrate : 

"No. 1. Experiments were made in 1848 and 1849, with a single 
enlarged lock iu good repair, and full attendance, ^rith the following 
average results : 

For boat to enter lock, snub and Bhnt tie gates.. IJ minutes. 

To op«n valves, and empty the lock ' 1 " 

To open the gates and get the boat out li " 



Total average time consumed 4 



" This result would give 360 lockages in twenty-four hours, at a 
single lock, and 730 at double locks, calling the movement from tide, 
one-seventh of the tonnage going to tide water and the average length 
of the season of navigation 230 days; it would make the annual 
capacity of the Brie canal equal to 9,360,000 tons with single locks, 
and 18,730,000 tons with double locks. 

" No. 3. Experiments were made with a single enlarged lock during 
the season of 1849, and eighty-two lockages were made in six hours, 
equal to 328 in twenty-four hours. This would give a capacity to the 
Erie canal of 9,052,800 tons with single, and 18,105,600 tons with 
double locks. 

"No. 3, Previous to 1850, experiments were made to determine the 
number of lockages that could practically be made through one of the 
single enlarged locks for the purpose of determining the quantity of 
water that would be required for the maximum capacity of the canal. 
It was found that two hundred could be made with a single lock in 
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twenty-four hours, and four hundred with double locks. This would 
give a capacity to the canal of 5,530,000 tons with single locks, and 
11,040,000 with double locks. 

"No. i. At the first lock east of Rochester, 198 boats were paased, in 
1848, through a single lock in twenty-four hours ; equal to one every 
seven and one-fourth minutes, giving a capacity equal to about that 
estabhshed by the engineers. 

" The greatest nnmber of lockages made in any one day in 1863 (the 
season of greatest tonnage ever experienced, with the exception of 
1866, which was but a trifle in excess), was 170, through a single lock 
in twenty-four hours, and 310 through double locks. These, if con- 
tinued through the season, would give a capacity of 4,693,000 tons 
with single locks, and 8,556,000 tons with double locks." 



Horse Towage — Time Required. 
The official reports from the Canal Department state that 
for the last ten years the average time consumed in towing a 
boat from Buffalo to Troy or Albany, by animal power, is ten 
days. Boats of the largest class, however, more frequently 
require twelve days. The following statement will more defi- 
nitely express a.ctual results^ boats running day and night 
require : 

From Buffalo to Syracnse 186 miles. 6 days. 

" Syracuse to Utica 56 " 2 " 

" Utica to West Troy - 103 " 4 ^' 

From Buffalo to West Troy 34o " 11 " 

Instances have occurred in which boats have been *' timed" 
at eight days, but the above is believed to be better time than 
boats average 'during the season. 



Canal Navigation — Length of Season. 
For several years past the New York canals have not been 
opened for navigation until from the 6th to the 10th of May, 
and they have been officially closed during the first week in 
December, the official season of navigation averaging from 
212 to 214 days. From unforeseen causes of interruption, it 
may not be safe to count on over 200 days. 
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ToNKAGE Movement — Cost and Revenues. 
An estimate of the business now done on these canals may 
be made from official reports. The register shows that there 
are 6,870 boats, with a carrying capacity of 1,295,000 tons. 
The amount of freight transported annually averages about 
6,000,000 tons. In 1868the total movement was 6,442,225 tons, 
or 1,033,751,368 tons moved one mile, at a cost of 88-100 of a 
cent per ton per mile, against a total movement, on the New 
York Central and the Erie Railways, of 5,754,842 tons, or 
961,899,011 tons moved one mile, at an average cost of 2 and 
46-100 cents per ton per mile, or nearly three times the cost of 
canal transportation. On the tonnage of that year the canals 
received, from freight and tolls, S9,012,659, against $20,917,166 
charged for freight on tlie tonnage of said i*ailways. For sev- 
eral years previous to 1870 the gross revenues of the canals 
have averaged $4,250,000, and the annual average cost of col- 
lection and repairs has been about $1,250,000, leaving a net 
revenue to the State of $3,000,000. 



Ak Impeoved System of Towage required — Difi-'igulties 
have attended its introduction. 
Canal navigation in this country has not kept pace with the 
improvements of the age. Nearly every other department of 
labor and mechanics has experienced the inspiration of the 
American genius. It is a remarkable fact that the same slow 
process of animal towage which was inaugurated nearly fifty 
years ago is still exclusively employed in the movement of 
boats upon the New York canab. One of the principal argu- 
ments used in favor of the enlargement of the Erie canal to its 
present grand dimensions was, that a "canal of seventy feet 
width and seven feet depth of water would afford a splendid 
chance for the propulsion of boats by steam." Various 
attempts have been made to supersede this slow and vicious 
system, by the nse of the side wheel and screw propeller. 
But, thus far, all such attempts have ended in technical and 
commercial failures. The want of success in the use of steam 
in the propulsion, or towage of boats upon canals is mainly 
attributable to the excessive loss of power wliich is unavoid- 
able in the use of a screw, or, in fact, any other propeller work- 
ing in the receding waters of a narrow and shallow channel. 
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Numerous other inventions, intended to remedy the d 
of the ordinary propeller, have been recently tried with no 
other result than to ascertain their utter want of adaptation to 
this peculiar navigation. 

Hence the horse and the mule, with their wretched drivers, 
are still seen toiling aJ&ng the tow-path as they did a half 
century ago, whUe the increasing facilities of the railways are 
daily diminishing the once prosperous traffic of the' most 
natural and cheapest highway s of commerce. 

For several years past the Governor of the State of New 
York, and the State officers in charge of the canals have, in 
their annual messages and reports, given expression to the 
long-cherished desires of the people for an improved and more 
expeditious system of canal towage. 

In his message to the Legislature, at the opening of the 
session in 1871, Governor Hoffman said : 

" I holA to the same opinions, concerning onr canals, as were expi'eaaed 
in my annual messages of 1869 and 1870. 

" The magnitude of our internal commerce is far beyond that of our 
foreign trade. Our canals are a necessary means of facilitating thia 
great domestic traffic, and their maintenance in good navigable condi- 
tion is essential to the general welfare of the people of this State. Our 
Constitution, from obvious considerations of public policy, has pro- 
vided that these works shall always remain the property of and be 
under the management of the State. 

"When we built our great canals, the people of this State produced 
all the food necessary for their consumption, and had a surplus to sell. 
If, in a spirit of far-seeing and liberal enterprise, it was wise then to 
construct these works for general benefit to the internal commerce of 
the country, how much more essential is it now, for our own interest 
as well as theirs, that we keep up the freest intercourse with our 
western brethren. Nature has favored us in the great lakes upon our 
borders, and in the unequaled outlet to the sea afforded by the Hudson 
river; our people have united these by the construction of great arti- 
ficial water-ways; the interests of the State and of its people seem to 
me to be irrevocably bound up now with the preservation, in full effi- 
ciency, of the connecting channels so established. The people of 
Europe and of Canada are projecting canals on a grand scale ; our 
government is expending large sums of money in clearing away oh- 
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struefcions in the Hudson and other navigable rivers ; an inference that 
our canals are no longer useful because of the railroads opened to the 
West, is as unwarranted as it would be to suppose that the free navi- 
gation of the Hudson river is no longer important, now that a rail- 
road is built upon its banks. 

" There is great need of the application of steam power to propelling 
or towing of boats on the canals ; and I recommend that you make 
a suitable appropriation of money to enable the Canal Board or the 
State Engineer to test, by actual experiment, the merits of several pro- 
I'ected methods." 

The Auditor of the Canal Department, in, his financial 
report for 1869, deprecated the non-progressive spirit dis- 
played in the management of the canals, and after calling the 
attention of the Legislature to the improvements which the 
application of science and mechanical skill have developed in 
nearly every other useful enterprise, says: "The tru^ is, 
nothing has been so much neglected and overlooked as the 
system of towage upon our canals. All our mechanical intel- 
lect and engineering skill have been diverted to other depart- 
ments for the want of proper encouragement and reward. 
The successful application of steam in navigating the canals 
will diminish the time now consumed fully one-half; and, as 
a natural consequence, the cost of transportation will likewise 
be materially reduced. New life and vigor will then be 
infused into our system of internal commerce. I^arge and 
powerful companies will be organized for tanal transportation, 
which will not be content until they control their own lake 
marine, and the canals will again be placed in a position to 
compete successfully for western traffic in western ports." In 
conclusion he adds: "An improved system of towage should 
be provided by the substitution of steam for animal power. 
This reform, so vital to the future usefulness of the canals, 
should, if necessary to its successful introduction, receive the 
countenance and encouragement of the Legislature and the 
Canal Board." 

From the financial report of the Auditor of the Canal 
Department, " submitted to the Legislature January 3, 1871:" 

"The importance of an improved system of towage upon the canals 
cannot be overestimated. Every year witnesses sharper competition 
for the trade of which the canals once enjoyed a monopoly. 

In the opinion of the Auditor, the successful introduction of steam 
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as a motor upon the canale will do more to improve and retain the 
internal commerce of the State than any other agency. 

"Rapidity of movement and certainty of delivery have become 
essential elements in the carrying trade of our country. One day's 
time not unfrequently decides the choice of routes and the mode of 
transportation. The application of steam, in connection with the 
other advantages which the canals possess, would place them beyond 
the reach of successful competition in the transportation of many 
descriptions of property which is now being diverted to the rail." 

The Hon. Van R. Richmond, the able State Engineer and 
Surveyor, in Jiis report for 1869, attributes the cause of ao 
many faihires in "all attfimpts that had thereto been made to 
substitute steam for horse power upon the canal to the fact 
that the macliinery used was not properly adapted to tlie 
work to be performed ; that experiments have been left 
entirely to the risk and expense of inventors who are not 
familiar with the principles involved in the navigation of con- 
tracted and artificial channels." In 1870 he repeated his 
recommendation, made to the Lpgislature the year previous, 
that an appropriation be made of not less than $20,000, and 
authority be given the Canal Board to have such experiments 
and examinations made as would determine the best methods 
of applying steam to canal navigation. 

Hon. G. W. Chapman, Canal Commissioner, concurs in the 
recommendation of State Engineer Richmond, and adds : 
"Economy and the exigencies of competition alike demand a 
cheaper motive-power and increased speed for the movement 
of boats. Public attention has naturally been directed toward 
tlie application of steam power for this purpose, but no sys- 
tein or plan has yet been devised and put in practical operation 
that includes all the elements of success. * ** This question of 
cheap towage is a matter of such great public interest and 
importance that liberal inducements should be offered to the 
inventive genius of the day to make improvements in that 
direction." "A large portion of the carrying trade has been 
diverted from the canals solely on account of the time con- 
sumed in transportation ; an acceleration of speed of about 
fifty per cent would greatly increase the amount of goods 
transported by this cheap mode of conveyance, and thus 
correspondingly increase the revenue which the State derives 
fl-qm its canals." 



•d by Google 



13 

Hon. John D. Fay, Canal Commissioner on the Western 
Division of the canals and a practical (engineer, also concurs 
in the recommendation for an appropriation bj the State to 
encoTirage the intjodiiction of steam towage, and says "It is 
important that something should be done to supersede the 
present system of horse towage. The average speed of loaded 
boats moved by horses has, during the past season, been a 
little over one and a half miles per hoar, including time of 
lockage at the locks." 

"The question arises how shall we gain an accelerated speed 
of two and a quarter on two and a half miles per hour 'i If we 
have not inventive genius enough in our own country, let us 
look abroad for its solution. The German system of cable-tow- 
ing by steam, if properly applied to our canals, is believed to 
be the cheapest and most practical plan yet devised, and one 
that seems to be well adapted to their use." 

The Eueopeah" System — Its Iwteoduction" and Success. 
This Grerman, or more proper European, system of steam 
cable towage has been in successful operation upon the canals 
and rivers of France, Belgium, Holland, Austria, Russia and 
other European countries for several years. The principle 
involved in this system was first introduced upon the river 
Seine, in Prance, some ten or fifteen years ago, for towing 
freight-boats between Havre and Paris. Tlie process was there 
performed by the use of a submerged chain with links about 
eight inches long. This chain was placed over or round a cog- 
wheel attached to the engine. The cogs were made oblong 
to fit the links of the chain and prevent it from slipping. But 
the invention of Fowler' s clip drum allows the, use of a wire 
cable, instead of the cumbro\is chain, which largely reduces 
the cost, and increases the efficiency of this method of towage. 
The system has since been so much simplified and perfected 
that it is now being used upon most of the principal canals and 
rivers on the continent of Europe. 

In the autumn of 1869 Addison M. Farwell of Watertown, 
N. Y., visited Europe to witness the operation of this system 
of towage upon the canals and rivers of France, Belgium and 
Germany, with a view of introducing it upon the canals and 
rivers of this country. After making a most thorough and 
critical examination of the system, and witnessing its opera- 
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tion under almost every conceivable circumstance, he returned 
deeply impressed with its great superiority over any plan yet 
devised for the propulsion of boats upon the canals of this 
continent. Upon his report and application the Legislature 
passed an act, chapter 576 of the Laws of 1870, authorizing 
him, his associates and siiccessors, to form a corporation 
under the "general act," for the introduction of the European 
system of steam towage upon the canals of this State. Said 
act gives him, his associates and successors, the exclusive 
right and privilege to submerge, or place one or more chains 
or cables on the bottom of the canals of this State, and use 
the same in the propulsion or towage of boats or floats thereon 
for pay or hire. 

The act also imposes a severe penalty upon any person who 
may meddle with or disturb such chains or cables, or obstruct, 
interfere with or detain the boats rightfully using them, or 
towed thereby. It also exempts the tugs and the machinery 
connected therewith, together with the necessary fuel, from 
the payment of tolls, and fvirther provides that, if they shall 
neglect or fail to introduce said system of towing upon the 
Erie canal within eighteen months after the passage of said 
act, the rights therein granted shall cease. This system is 
subject to the rules and regulations of the Canal Board, with 
the usual clause for its modification. 

The Canal' Board also amended the regulations for naviga- 
ting the canals, and gave to boats towed by steam a preference 
at the locks. 

Patents Secured. 

The clip drum and other portions of the machinery used in 
the propulsion and towage of boats upon canals and rivers 
by this system have been patented in Europe and the United 
States, Mr, Pabwell has, by contract with the patentees, 
secured the right to use the same upon the canals of the 
State of New York. 

The Eueopean System Inteoduced upon the Eeie 
Canal — Why Delayed. 

This system of towage would have been put upon the canals 
of this State at the opening of navigation last spring, had it 
not been for the delay experienced in receiving the necessary 
machinery. The cable, engine, clip drum and other machin- 
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ery required for this peculiar method of transportation could 
only be obtained in Europe. And, although the order was 
sent out for their construction over a year ago, yet, on account 
of the disturbed business arrangements of the continent con- 
sequent upon the late war, the machinery was not received 
here unto. September. In the mean time the tug or tower had 
been built by Geoeg-e H. Nottek, in Buffalo, from plans and 
specifications procured in Belgium. The machinery was 
readily put in, place and the cable laid in the Erie canal 
between Albany and West Troy. 

New York Steam Cable Towing- Compact Organized — 
Ceetieicate oe Incoeporatioh". 
Having made several successful experiments in steam cable 
towing near the end of October, Mr. Fabwell induced a few 
friends, who had witnessed the process, to join him and assist 
in the formal organization of the company in accordance with 
the requirements of his charter. Chapter 576 of the Laws of 
1870. 

The following is a copy of the certificate of incorporation : 

"STATE OF NEW YORK, ) 
County of Albany. ) 

Be it known that we, Addison M. Faewell, of the city of 

Watertown, N. Y. ; James A. Bell, of the village of Dexter, 
N. Y. ; HiEAM D. Faulknee, of the city of New York, and 
Edmund Savage, of the city of Albany, N. Y. ; do by these 
presents, pursuant to, and in conformity with, the act of the 
Legislature of the State of New York, passed on the seven- 
teenth day of February, one thousand eight hundred and 
forty -eight, entitled "An act to authorize the formation of cor- 
porations for manufacturing, mining, mechanical or chemical 
purposes, ' ' and the several acts of the said Legislature amenda- 
tory thereof, associate ourselves together, and form a body 
politic and corporate under the name and style of "The New 
York Steam Cable Towing Company," and the following are 
declared to be the corporate name of the said company. The 
objects for which the company is formed ; the amount of 
the capital stock of the said company ; the term of existence 
of the said company ; the number of shares of which the capi- 
tal stock of the said company shall consist ; the number of 
trustees and their names, who shall manage the concerns of 



•d by Google 



the said company for the first year ; tlie name of the town and 
county in which the principal part of the business of the said 
company, within this State, is to be transacted. 

First. The corpurate name of the said company is hereby 
declared to be " The New York Steam Cable Towing Company." 

Second. The objects for which the said corporation is 
formed are as follows : For the purpose of introducing and 
operating, upon the canals of this State, the European system 
of steam cable towage ; and constructing, pui'chasing, import- 
ing, owning, using and operating tugs, boats, vessels, cables, 
chains, machinery and other motive power and appliances to 
be used, employed and operated for pay and hire in the pro- 
pulsion and towage of boats and floats, and for the purpose of 
complying with and carrying into effect the provisions and 
franchise of act, chaptpir 576 of the Laws of 1870, entitled "An 
act to provide for the introduction of the European system of 
steam towage upon the canals of this State." 

Third, The capital stock of the said corporation shall be 
$25,000, which shall be divided Into two hundred and lifty 
shares of $100 each. 

Fourth. The said corporation shall commence on the iirst 
day of November, in the year one thousand eight hundred 
and seventy-one, and shall continue in existence for the term 
otjifty years. 

Fifth. The number of trustees of the said corporation shaU 
be seven, whose names are as follows, and who shall manage 
the concerns of the said corporation for the first year : Addison 
M. Fakwell, David W. Baldwin and Isaac H. Fisk, of the 
city of Watertown; James A. Bell, of the village of Dexter; 
Edmund Savage, of the city of Albany; Hieam D. Faulk- 
ner and Emekson FooTE, of the city of NewTork^allof the 
State of New York. 

SiTXH. The principal place of business of the said corpora- 
tion shall l»e in the city of Albany, in the county of Albany, 
and State of New York. 

Addison M. Fabwell, Watertown, N.Y. 

James A. Bell, Dexter, N. Y. 

Hiram D. Faulkner, New York city. 

Edmund Savage, Albany, N. Y. 
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City and County of Albany, ss : 

On the Ist day of November, 1871, before me personally 
appeared Addison M. Farwell, James A. Bell, Hiram D. 
Faulkner and Edmund Savage, to me well known to be 
the persons described in and who executed the above instru- 
ment, and each, for himself, acknowledged the execution of 
the same, for the nse and purposes therein mentioned, 
H. C. SouTiiwicK, Jr., 
Com. of Deeds, Albany Co. 

At a subsequent meeting of the trustees the following offi- 
cers were elected : James A. Bell, President ; Addison M. 
Fakwell, Treasurer; Edmund Savage, Secretary. 

The company has since resolved to increase its capital stock 
to $500,000, and also to increase the number of its trustees to 
nine in accordance w'th the provisions of law. 



The Public Invited to Witness the Operation of this 
System. What is said or it'{ 
The iirst public exhibition of this system was given on the 
14th day of November. 

The following named gentlemen were present on that occa- 
sion and witnessed the practical workings of the system : 
Messrs. George Dawson, senior editor of the Albany Evening 
Journal, J. Wesley Smith, editor of the Argus, A. A. Keyes 
of the Express, J. Flay of the Times, Robert Hadfield of the 
Buffalo Courier, S. H. Sweet, Deputy State Engineer, James 
A. Bell, ex- Auditor of the Canal Depai-tment, H. D. Faulkner 
and Fred Baker of New York, U. S. Sage, Member of Assem- 
bly elect from Oswego, Geo. H. Notter of Buffalo, Edmund 
Savage and H. C. Southwick, Jr., of Canal Department, 
H. A. Petrie and T. J. Bishop of State Engineer's Office, 
A. M. Farwell, Robert L. Sherman, S. E. Wright and Fred 
Farwell of "Watertown. 

The opinion which they formed of the value of this new 
process may be ascei-tained by the following extracts from 
notices which subsequently appeared in the Albany papers. 
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[From the Albany Morning Express of November 15.] 

"A New System of Canal Navigation. 
It is a remarkable fact tliat there should bave been no practical 
improvement in our system of canal towage, from the days when 
" Clinton's ditch " was completed, almost half a century ago, down to 
the present time. In every other public matter we have made great 
strides. The railroad has been introduced, and has opened up regions 
heretofore deemed inaccessible. The telegraph has been invented, and 
has brought the " uttermost parts of the earth " into close commercial 
and social communion. The steamboat has been improved, so that, in 
place of the slow and uncertain conveyances of fifty years ago, we now 
have our floating palaces, 'capable of traveling twenty and twenty-five 
miles an hour, and of conveying thousands of tons of freight at each 
trip. 

Canal navigation, meanwhile, has remained almost stationary, and 
the time consumed in the trip from Albany to Buffalo is almost as 
much as it was when the country througli which the canal passes was 
in great part a wilderness. We have improved and enlarged our sys- 
tem of locks, thereby increasing the capacity of the canal, but have 
heretofore found no means of supplanting the old and slow system of 
towing boats from one end of the canal to tlie other by means of 
horse power. 

Various experiments with steam have been tried, but, so far, they 
have proved failures. _ The Legislature at its last session offered a 
prize of $100,000 for some good, practical plan of steam propulsion 
upon the canals-^excepting, however, what is known as the "Cable 
System " — but as yet the prize stands in no danger of being taken by 
those authorized to compete for it. 

About two weeks ago the "New York Steam Towing Company" 
commenced to lay their cables irom tlie Little Basin in this city to 
West Troy, and yesterday the tow boat " Gov. Clinton," belonging to this 
company, gave an exhibition of the system, in the presence of a num- 
ber of State officials, members of the press, and other citizens of Albany, 
The " G-ov. Clinton " made the trip from the weigh locks in this city 
almost to West Troy, returning again, and towing loaded boats a good 
part of the way, in about half the time usually consumed by boats 
towed in the usual manner. Even at her highest rate of speed — some 
sis miles an hour — the Clinton created scarcely a ripple along the 
banks of the canal. 

The experiment tried yesterday was a success, and we hope and 
believe that it will prove the inauguration of a new system of canal 
towage. The great advantage gained by this system over all others 
seeking to bring about steam towage lies in the fact tliat, while ordin- 
ary propellers waste from forty to sixty per cent of their power upon 
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the screw, there is, by this plan, no waste of power whatever. The 
whole force of the steam eiigme is expended upon the cable. It is be- 
lieved that, under this system, the time of the trip from Buffalo to 
Albany may be reduced to five days, and that each propeller will be 
able to tow from six to eight loaded boats. If the system works as 
well as is anticipated from the trials already made in Europe and in 
this country, the capacity of the Erie caual would be doubled by its 
adoption." 



[From the Albany Daily Argua of Hoveraber 15.] 

"STEAM NAVIGATION ON THE CANALS. 

Successful Experiments of the Cable Towing System. 

The State anthorities having given the right to the New York 
Steam Cable Towing Company of testing their system of canal tow- 
age, the company have heeu engaged for some time in making prepara- 
tions to give the plan a thorough and practical illustration. Some 
months ago, Mr. Earwell was sent to Europe as an agent of the 
company to make inquiries as to the latest improvements in cable tow- 
ing. He made observations in France, Belgium, England and Austria, 
where the system is in use to more or less extent. For fourteen years 
the plan has been in use on the Seine, between Paris and Havre, and 
it is now about to be introduced on the Eiver Danube, where extensive 
improvements in the navigation of that river are being made. 

Mr. Earwell purchased for the company six miles of cable, and it 
was determined to try the experiment here between the weigh-lock at 
Albany and the weigh-lock at West Troy. The cable resembling, 
somewhat, the famous Atlantic Telegraph cable, only that it is much 
larger and stronger, was laid in the canal, between the points named, 
some days ago. It is well to remark that this portion of the canal was 
selected because there was a lock located upon it, and the test could be 
made as to the facility with which progress could be made through 
such an obstruction. 

The steamer "Gov. Clinton" was built and equipped with engines 
and machinery to make the trial trip, and was in charge of Mr. Eab- 
WELL and Mr. Faulkner, the agents and representatives of the 
company. 

The trip on the steamer Governor Clinton was the first public 
experiment made by it of the yet newly introduced system of steam 
towage by means of a submerged cable. The boat left the little 
Albany basin on the way toward West Troy soon after 3 p. m., taking 
in tow a scow very heavily laden with stone. It was noticed that 
epeed was very readily obtained, and the boat and tow passed on at the 
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rate of three miles an hour, or donhle the ordinary speed on the canal 
by means of horses or mules. It is asserted by the Towage Company, 
that eight or ten ordinary canal boats with their cargoes can be towed 
by the Governor Clinton at the same rate. The swell or surf on the 
banks of the canal was scarcely perceptible. 

On arriving at the lock, some little delay took place, as the result of 
the novelty of the experiment, but it was the unanimous opinion of all 
who were present, and indeed was undoubtedly evident, that by means 
of lines the boats in tow can be readily and satisfactorily placed in the 
locks by the power of the towing boat, after it has passed beyond the 
locks. 

Subsequently after leaving the stone-boat, a change in the regulation 
of the machinery was made, and the " Governor" went off at the rate 
of six miles an hour. The trip was continued to West Troy. On 
returning several other boats were taken in tow and the whole pro- 
ceeded at the rate of three miles an hour. 

The views taken by those specially interested in the introduction of 
the plan in this country are, in brief, that not only has the method of 
towage on the canals in nearly all parte of the world remained unim- 
proved since the original operations of the Erie canal, while in the 
meantime, ordinary railroads and steam locomotives have been in- 
vented, and attained marvelous results, and navigation by steam and 
sail lias made immense progress, but that the cause of the stationary 
condition of canal navigation is that the cost of the new means hith- 
erto tried has been too great for economical use. Acting upon this 
suggestion, one of the company, Mr. Farwell, was selected as a suita- 
ble, discreet and intelligent person, and sent to Europe to examine the 
best and most highly approved improvements upon the old canal 
navigation in that part of the world. 

The result of Mr. Fakwell's examination is, that the best plan now 
known for canal towage is furnished by means of a submerged cable, 
as it affords a firm and stable point of application, or, in common 
terms, something to take hold of while the propellor blades or paddles 
of the side-wheel steamer strike, not indeed against the air, but against 
the movable and unstable element of water. The saving of power 
effected by means of the cable is variously estimated, but all accounts 
agree in the statement that it is very large indeed, and it is probably 
one-half of the present cost. 

The question of the cost of towage being thus disposed of, that of 
speed should receive consideration. It is asserted that, by the use of 
the process thus exhibited, a saving of one-half may be made in the 
time of a trip — say five days from Albany to Buffalo. Thus, the 
number of boats will, for practical purposes, be nearly doubled, each 
boat being enabled to carry almost twice its usual number of cargoes 
during the season. In this way, under free competition, the cost of 
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transportation would be further reduced, and the additional induce- 
ments of early arrival at market would be given to western producers 
and forwarders to send their property through the State of Nevr York. 
With this issue we should have an increase in the amount of tolls and 
be able to reduce their rates. It might also be reasonably expected 
that, under the double inducement as regards price and rapid delivery 
a considerable proportion of the westward bound trade in heavy gro- 
ceries and similar articles, now transfeiTcd to other routes, would be 
regained by the canal. 

How fai' the hopes thus entertained may hereafter be fully realized, 
will no doubt be soon investigated by practical canal men. At present 
■ it is sufficient to say that, to all those who were present at the experi- 
ment, the plan seemed likely to be productive of great benefits to the 
business of the canal, and consequently to our lake ports as well as to 
the city of New York and the central portions of our State. 

The principle of the system of towing here introduced is materially 
the following : 

Au iron or steel wire rope, of from one-half inch to one inch diam- 
eter, according to circumstances, is laid down in the bottom of the 
canal or river from end to end, following the bends and curves of the 
water course, resting uninterruptedly through or over locks, and being 
fastened only at the two extreme ends of the canal, 

A steam engine, portable or fixed, is placed on the vessel which has 
to be towed, or which may serve as tug for towing other boats. This 
engine works one of Fowler's clip drums, a pulley of peculiar con- 
struction, which requires here a more detailed description. 

It consists of a cast-iron wheel, the circumference of which, form- 
ing the groove of a pulley, is provided with a number of movable 
clips, turning round st«el centers. These clips, each pair about two 
and a half inches long in the direction of the circumference, nearly 
touch each other, and form thus a complete movable groove, into 
which a rope may be placed. The centers of the clips are so arranged 
that the rope, pressed into the groove by its own strain, produces a 
slight movement of the clips toward the center of the drum, narrow- 
ing thus the space in which the rope rests. This will produce a cer- 
tain pressure of the clips against the rope, which increases with the 
force with which the rope is pressed into the clips, and which again is 
in proportion to the strain exerted by the rope. It is, therefore, clear 
that, with a very small strain in what is called the back or slack rope, 
a very considerable strain in the pulling, or front rope can be exerted 
without any danger of slipping, as the friction between rope and 
pulley increases in proportion to the power exerted. 

The necessary tension in the back rope, whei-e it is not produced by 
the natural disposition of the machinery (as, for instance, in lifting 
apparatuses for mines, etc), is gained by a press-pulley, which, rolling 
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on the rope where it leaves the drum, produces sufflcieiit fi-iction be- 
tween the last clips touched by the rope and the cable itself to replace 
the required backstrain and secure the action of the clips. 

The experience of many years has proved that drnnia of four to five 
feet diameter- acting on a rope which touches half the circnrnference 
of the groove, are capable of transmitting with perfect safety forty to 
fifty horse-power, the rope moving at the rate of four feet per second, 
or, in other words, exerting a direct pull of over six thousand pounds. 

Into the groove of this drum, which is attached to and worked by 
machinery on board the vessel, the towing cable is placed. The engine 
being put in motion, the boat is naturally hauled along the towing 
cable, which bj the action of the machinery is in a slanting direction 
lifted up from the bottom of the canal, and after passing over the clip 
drum faJla back again, slack and nearlyperpendicularly into the water. 

The weight of the rope, which produces the necessary friction and 
adhesion to the bottom of the canal, is, if we may say so, the fixed 
point at which the clip-drum pulls. The strain produced by it will 
be felt some distance ahead of the boat, stretching out that part of the 
rope. But, after having passed the clip-drum, the wire will fall back 
into the bottom of the canal with the slackness it had before. 

The slackness of the rope behind, combined with the fact that ahead 
of the boat the cable is lifted from the bottom of the canal to a con- 
siderable distance, given by the strain, by its weight per foot, and by 
the depth of the canal, allows an almost Jierfectly free movement of 
the boat with regal^3 to steering. 

It is clear that the power of the engine is thus applied to the pro- 
pulsion of the vessel in the most direct way imaginable. There are 
four causes for loss of power inherent to the system, hnt all combined 
will scarcely amount to five per cent of the power of the engine under 
any ordinary circumstances. Without going into detailed calculation, 
we have as loss : 

1. The unavoidable friction of the gear, communicating the move- 
ment of the engine to the clip-drum, which usually is a single, short, 
intermediate shaft with bevel wheel and pinion, the first moved by the 
crank shafts, the second moving the clip-drum. 

3. The power required to bend the rope around the drum and guide 
pulley. This, if the pulleys are large enough, is of very small 
importance. 

3. The loss produced by the standing direction in which the tide 
rope is lifted from the canal bottom while the direction of the useful 
draft is horizontah The engine exerts its full power in the slanting 
direction of the rope, producing thereby a somewhat smaller horizon- 
tal strain, which actually propels the boat, and a small vertical one 
which depresses it. Practically, the angle of the rope in towing two 
200-ton boats against a current of one and a half miles, with a speed 



•d by Google 



of two and a half miles in a canal of aeren feet depth, proved to he 
1.13, This produced a loss of less than one per cent of the power 
applied. Lighter hoats, greater depths of water and heavier cables 
would, of course, make the circumstances less favorable. 

4. The vertical strain, produced by the standing rope, will sink the 
boat somewhat deeper into the water, and thus increase the power 
required to move it, causing a further trifling loss. 

The lifting up of the rope itself from the bottom of the canal pro- 
duces no direct loss of power, as the cable falls back again to the same 
level, and the lifting and sinking back naturally balance each other. 

In spite of these trifling losses, therefore, we see that nearly the 
whole power of the engine is employed for direct propulsion. This 
allows the employment of engines of the smallest description, of 
scarcely any weight, which would diminish the capacity of the vessel, 
and taking no space whatever out of the hold of the boat It gives us 
especially, also, the possibility of using portable engines, placed on and 
removed from the boat whenever required. 

Commercially considered, therefore, the comparatively small first 
cost of the machinery, the reduction of coal consumed, the trifling 
working expense generally, and especially the saving of time in 
machmery, if a regular service of portable engines is introduced, secure 
to this system advantages which, up to the present time, no other plan 
for towing canal and river boats could offer. 

Other trial trips will be made during the week, which, it is expected, 
will be witnessed by G-overnor Hoffman, the members of the Canal 
Board, and other distinguished persons." 

Another public trial took place November 17, at which the 
following gentlemen were present, namely : 

Hon. Allen 0. Beach, Lieutenant-G-ovemor; Hon. Ashkb 
P. Nichols, Comptroller ; Hon. Van K.. Richmond, State 
Engineer and Surveyor ; Hon. William B. Taylor, State 
Engineer and Surveyor elect; Hon. W. H. Bristol, State 
Treasurer; Hons. William W. Wright and John D. Fay, 
Canal Commissioners ; Hon. G. A. Dayton, Auditor Canal 
Department ; Hon. D. P. Wood, Senator elect, Twenty-second 
District ; Hon. Chauncey Tibbaed, New York ; Hon. S. B. 
RuGGLES, committee New York Chamber of Commerce ; 
James M. Seymour, Constructing Engineer, Newark, N. J. ; 
T. GuiLEORD Smith, Civil Engineer, Philadelphia, Penn. ; M. 
H. Caleb, American Transportation Company, New York ; 
S. G. Chase, Western Transportation Company, Albany ; 
Peter HoGAN, resident engineer, Albany ; J.icoB I. Werner, 
Esq., attorney, etc., Albany; A. N. Luddington, Esq., 
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attorney, etc., Syracuse ; Mr. Bbeck, of the Rochester Union, 
and others. 

The subjoined article, from the New York Tribune of 
November 23, is from the pen of T. Gfuilford Smith, Esq., a 
civil engineer, in the employ of the Reading Railroad, and 
came from Philadelphia for the purpose of witnessing this 
trial: 

STEAM ON CANALS. 

" The Belgian System Described — Account of its Trial on ihb 

Erie OanaI, between Albany and Teoy, on the 14th and 

17th INST. 

Albany, Nov. 18. — The importance of substituting, for animal 
power, steam in some form, has engaged the attention of canal engi- 
neers for fifty years. In prosecuting their studies, ranch time, labor 
and money have been expended, and with but little result, so long as 
inventors attempted to make use of the water of the canal as a fulemm 
for their power. Efforts have been made, but with little success, to 
make use of the towing-path and the bottom of the canal as furnish- 
ing a firm support for the various means of propulsion, but none of 
these experiments are as yefc of any practical valne. In 1850 the 
navigation of the river Seine, in France, was much improved by laying 
a chain along the river near its margin, to which boats could lay hold 
and pull themselves forward by means of suitable machinery on board. 
In 1866, Baron Mesnil, of Belgium, and Max Eyth, of Leeds, England, 
began their experiments, which have resulted in the so-called Belgian 
system. This has been adopted, and is now successfully working in 
many miles of canal in Fi'anoe, Belgium, Holland, Austria, Eussia, 
and the North German Confederation. Efforts have been made to 
introduce this plan into the United States, and some experiments were 
made a year or two ago on the line of the Erie, and on the Delaware 
and Hudson canals. On the 2d of May, 1870, the Legislature of the 
State of New York passed " An act to provide for the introduction of 
the European system of steam towage upon the canals of the State," 
authorized Addison M. Faewell, of Watertown, and his associates to 
lay down a cable for this purpose, and exempted liis tugs from tolls for 
passing through the canals in carrying the act into effect. Mr. Far- 
well was required to cai-ry out his purpose within eighteen months 
from the date of the act. 

Mr. Farwell accordingly went to Europe, and personally inspected 
the canals using the Belgian system; and, after satisfying himself of 
its value, gave the order for the necessary machinery, which waa 
accordingly built in" Liege, by CHAitLEa Beers, engineer, and is now 
to be seen working on the steam tug Governor Clinton. In order that 
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there might be no opporttmity for blunder, the lines and model of the 
tug were also sent out from the other side, and have been in the main 
followed by the builder, George H. Notteb of Buffalo. 

The part of the canal selected for introducing this system was from 
the Little Basiu at Albany to West Troy, a distance of sis miles, pass- 
ing through lock No. 2, with a lift of nine and a half feet. The prism 
of this canal is seventy-two feet wide on top at the surface of the water, 
forty-six feet on the bottom, and seven feet deep. On one side the 
bench wall has been taken out and a uniform slope of one to one pre- 
vails from the bottom to the top. On the other side of the cana! the 
bench wall has not been-taken away, and there is an offset of twelve 
feet. When this shall have been removed, the canal prism will have a 
width on the bottom of fifty-eight feet. As this portion of the canal 
needs dredging, it will be seen that the part selected was not in any 
way more than ordinarily favorable to the experiment. In the six 
miles there are several curves, but none of less radius than 1,000 feet^ 
There ai;e curves on some parts of the Erie canal with radii not ex- 
ceeding 750 feet. 

In the experimental line only one cable was laid, but in practice it 
is proposed to lay two cables, one for the up and one for the down 
boats. No difficulty, however, was experienced on Friday in passing 
the boats which were nnet going in an opposite direction drawn by 
horses. No special difficulty is anticipated in carrying the cable 
through the locks, as suitable contrivances have been provided by 
which the cable is prevented from "kinking," by the presence of too 
much slack rope, or being caught by the lock gates while they are 
closing. The engines of the Gov. Clinton are two in number, twelve 
inches diameter of cylinder by nine inch stroke, making 140 revolu- 
tions per minute, with a pressure of steam sixty to sixty-five pounds. 
The fuel used was anthracite coal, burned in a boiler of the " loco- 
motive " type. The boat is provided with a propeller four feet in 
diameter, with an eight-inch cyhnder, with which it has made seven 
miles an hour in the canal. The tug is seventy-five feet long by four- 
teen feet breadth of beam, by five and one-half feet deep, being one 
foot less than the limit of the loaded boats on the canal. A rudder is 
provided at each end, which can be readily shipped and unshipped, so 
that the boat can go one way as well as the other. 

On Tuesday a trial trip was made at which the Deputy State Engineer, 
S. H. Sweet, was present, together with Jame8 A. Bell, ex-Auditor 
of the Canal department, the Hon. C. S. Sage of Oswego, Eobeet 
Hadfield of Buffalo, and many representatives of the press. On this 
occasion the Gov. Clinton took in tow a scow heavily laden with stone, 
and made three miles an hour with apparent ease — double the ordinary 
speed on the canal by means of horses or mules. It is claimed that it 
is practicable to tow eight or ten ordinary canal boats loaded, at the 
4 
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same rate. After learing the etone-boat, the machinery was thrown 
into single gear, and a speed of six miles an hour continued to West 
Troy. On returning, several loaded boats were taken in tow, and s 
Speed of three miles an hour steadily kept up. 

On Friday another test trip was made over the same line, to which 
the Governor and the Canal Board were invited. The Governor was 
unfortunately prevented by indisposition from coming, but the State 
officials, members of the Canal Boai-d, committees from the New York 
Chamber of Commerce and Produce Exchange, Mechanical and Civil 
Engineers, forwarders and representative men from nearly every 
part of the State were present and witnessed the success of the experi- 
ment. 

On this occasion the tow-boat made six miles an hour, going up 
light from Lock No. 3 to West Troy, She towed on her return trip 
three loaded boats at the rate of three miles an hour without any 
effort. It was estimated that three boats carried between 400 and 500 
tons. It is claimed that this speed can be kept up during tlje entire 
twenty-four hours, with an expenditure of less than one ton of an- 
thracite coal. In this experiment the boat was entirely subject to 
control while towing, and no difficulty in steering was experienced. It 
is hoped that by this system the cost of moving loaded bflats on the 
canal will be reduced one-half; aside from the increase in the capacity 
of the canal by shortening the time between Albany and Buffalo. Ex- 
perience ft'oni working the lines in Europe shows the cost to be not 
over one mill per ton per mile, including the whole of the working 
expenses and management, interest, and redemption of capital. The 
average cost of towing by animal power in four English canals amounts 
to seven mills per ton per mile ; and on seven French canals the 
average cost is five and a half mills. 

With paddle tugs employed on the Thames, the cost of towing was 
nine and one-half mills, while the average cost of towing by the same 
means, on six rivers in France, is only as high as one cent and six mills 
per ton per mile. The employment of screw tugs on three English 
canals resulted in an average cost of five and a half mills, while tow- 
ing by boats carrying their own machinery cost, in seven English 
canals, four mills per ton per mile. The charge made for the wire-rope 
towing on the Meuse, during the regular season, is two mills per ton 
per mile for the tip traffic, and one and a half mills for the down traf- 
fic. In winter, owing to the increased currents, it is varied, according 
to the state of the water, the maximnm charge being not over seven 
mills, or about the average cost of towing on level canals by other 
means of traction. As this " Belgian system" has been so extensively 
adopted in various parts of the continent of Europe, opportunity is 
afforded for its complete and exhaustive study. The conclusions of 
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moBt engineers who have looked into the snbject seem to favor it, and 
the esperimeut at Albany made an excellent impression on those not 
conversant with the system, and confirmed the opinion of those 
inclined to recommend it. 

To the above the editor of the iV. Y. Tribune adds as fol- 
lovi^s: 

"A con-espondent who was present at the ofleial trial, on a section 
of the Erie canal, of the merits of what is known as the Belgian sys- 
tem of towing, gives, elsewhere, carefnl details of the method and the 
experiment. It is hoped, from results already obtained in Europe and 
the success of the present test here, that the adoption of this system 
may reduce the expense of towing by one-half. The increase of pros- 
perity which such a result would bring to our State and city can 
scarcely be overestimated." 

[From Ihe Rochester Union of November 21]. 
" Steah Navigation on the Canals — The Gable System of Tow- 
ing — Probable Exit of Canal Hokses and Mules — Occu- 
pation OP Canal Deivbrs Almost Gone. 

Albany, Nov. 18, 1871. 
America is known the world over for being fast in every thing. Paet, 
I mean, in the larger and better acceptation of the term, as well as fast 
in some things which, perhaps, would be to her credit if she were a 
little more slow in. In science, in ingenuity, in improvements, in 
inventions, in mechanics, in every thing to call ont and to put into 
form the best thought of intellect. America is the compeer of the 
great nations of the Old World, and in some respects, in the matter 
of inventions and mechanical enterprise, she takes the van of her 
older sister nations. 

But it is a strange fact that as a country we have lagged away 
behind in one important improvement, while we have been making 
such rapid and astonishing strides in other public matters. Our rail- 
roads, our steamboats, our telegraphs have been so advanced and 
improved that perfection seems to have been almost reached in their 
line, and the commercial and social pai'ts of our wide domain are appa- 
rently satisfied with their means of conveyance and communication. 
In canal navigation, however, we have stood " stock still," from the 
time when this mode of transit was first introduced up to the present. 
Nearly half a century has passed away since the Erie canal was con- 
structed, and yet the old, slow and tedious process of towing boats 
through this far-famed water thoroughfare is in vogue to-day, the same 
as it was fifty years ago, at the completion of " Clinton's ditch." 

With all its immense business, the candying annually of millions of 
tons of freight, its system of navigation is in nowise changed' from the 
period when the first ton was transported. Horses were then used for 
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toirage, and horse power is now used. From one end of the canal to 
the other this snail-like process of towing boats is the only means 
employed, and although attempts have been made at various times to 
supplant this ancient system by something more speedy, no actual 
advancement has been attained, and canal navigation, therefore, has 
remained stationary. The time consumed in making a trip from 
Albany to Buffalo and return is about twenty days, and such was the 
case years ago. The disadvantages and losses to this and other canals 
in our State and country, in consequence of the want of speedier 
motive-power in canal navigation, are too plain to require mention. 
The railroads, with their swifter mode of conveyance, have, year after 
year, snatched away, gradually and surely, very much of the traffic 
that the canals once claimed, notwithstanding the great difference in 
the rates of transportation ; and, if the old system of canal towing is 
to continue forever, these "ditches" may as well be filled up and 
closed np, for sooner or later their patronage will be substantially all 
gone. Hauling grain, merchandise and other freight at the rate of 
one mile or one and a half miles per hour is a thing far behind the 
times and a discredit to American enterprise. It won't be tolerated 
much longer, and it ought not to be in this wonderfully go-ahead 
nineteenth century. 

In the winter of 1870, the Legislature passed an act granting per- 
mission to certain parties to introduce upon the canals of this State 
vthe system of steam towing, or what is known as the ".European Sys- 
tem " of navigating, canal boats. Mr. A. M. Farwbll, of Watertown, 
in this State, was sent to Europe shortly after the passage of the above 
act, by the New York Steam Cable Towing Company, to investigate 
the full merits of cable towing, and ascertain the desirableness of in- 
troducing the system here. Mr. Faewell traveled through Belgium, 
France, England and Austria, where the system has been for a num- 
ber of years, and was satisfied from observations of its thorough 
practicability. He found that the plan had been in use for fourteen 
years on the Seine, between Paris and Havre, and its introduction on 
the river Danube, on the Suez canal and other streams, was con- 



Mr. Farwbll purchased for the company several miles of cable, 
and the necessary machinery to test tlie system. Some three weeks 
since the work of laying the cable between Troy and Albany was 
begun, and the steamer " Gov. Clinton," a staunch and compact little 
boat, was built and equipped with the imported machinery to make 
the trial trip. The experiment was made in the presence of a number 
of State officials, members of the press and others, and was pro- 
nounced a success. 

Yesterday, a second trial of this new system of towing was made 
from Albany to Troy and back, a distance of six miles each way. 
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under the direction of Mr. Farwell, assisted by Mr. Edmund 
Savaob of tlie Auditor's office. 

About noon we got fairly " afloat," just above the lock, and the little 
sbeamer went np the canal, at the rate of six miles an hour. At this 
speed, along the bench walls, there was a little swell of water, but 
scarcely a ripple was perceptible, most of the way, on the up and down 
trip. The boat was piloted, for experiment, from one side of the canal 
to the other, and in a variety of zig-zag ways, to test the play and 
working of the cable, and no trouble was experienced. The cable held 
firm and the steamer quietly kept her course. 

Returning from Troy, three heavily ladened boats of between five 
hundred and six hundred tonnage were picked np and attached to the 
" Gov. Clinton," one after the other, and with these in tow, the steamer 
came down to the lock at the rate of three miles per hour. Mr. Fab- 
well was in hopes that eight or ten ladened boats might be en route 
to Albany from Troy, to afi'ord an opportunity of towing that num- 
ber, for it is claimed eight or ten boats can be towed together with 
the same ease and speed as two or three. 

This system is comparatively simple, and is destined, I think, to 
effect a revolution in the operation of our canftls. It cannot properly 
be pronounced an experiment, for the system has been in practical use 
in Europe for nearly fifteen years, and with perfect success. Several 
experiments with steam of a dififerent character from this have been 
tried, but they have been failures. The Legislature last winter took 
the matter in hand and offered a prize of 1^100,000 for some practical, 
satisfactory plan of steam propulsion — the European or cable system 
not being included in the offer — but nothing seems to have been hit 
upon yet, and the prize goes unpaid. 

All who witnessed the working of the cable plan yesterday expressed 
much pleasure and satisfaction with it. The Canal Commissioners 
and members of the Canal Board thought very highly of it. Mr. 
Setmoue, an intelligent and skillful engineer, an extensive manufac- 
turer of machinery and steam engines, at Newark, N. J., was tele- 
graphed to come and be present at the trial, and his opinion of the 
system was in every respect favorable. 

One advantage, perhaps the gi-eatest, plainly observed in the work- 
ing of the cable system, over all others that have in end steam tow- 
age, is the fact that nearly every particle of power produced by the 
engine is effectively used. There is little or no waste of force put forth 
by the steam engine, for it is all expended upon the cable. There is some- 
thing to take hold of, and the loss which would otherwise be attended 
with an ordinary side-wheeled propeller, amounting to about fifty 
per cent by its power wasted upon the blades or paddles, is here saved, 
and thus the cost of towing by this system must be much less than by 
any other. 
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The gain of speed ia the next consideration, and this is obtained by 
the cable system, at a reduction of one-half the time now consumed in 
a trip to Buffalo from Albany. Instead of ten days it will take five 
days to make the trip, and each steamer will be able to tow from six 
to ten heavily loaded boats. 

If the cable system should be introduced, a saving of thousands of 
dollars every year, now expended in keeping the tow-paths of the 
canal in repair and good condition, wonld be gained, A very great 
gain indeed. * * * * 

It will thus be seen, that if the Belgian system of towing boats 
shonld be fully introduced, the entire expense of the plan would be, 
in view of the great benefits derived, nominally small. It is said that 
private parties are ready with the requisite capital, to put this system 
into practical operation. X. Y." 

Tlie annexed letter from the Watertown, N. Y., Daily 
Times, was written by Hon. James A. Bell, late Auditor of 
the Canal Department, who has given much time and attention 
to canal affairs : 

Steam Cable Towage. 

Albany, Novemher 20. 

" During the last week" Mr. A. M. Parwell, of Watertown, has been 
here exhibiting the European system of steam cable towage. On Tues- 
day the process was witnessed by editors and representatives of nearly 
aU the city papers who, judging from the manner in which they referred 
to it in their subsequent issues, considered the experiment '■' a perfect 
success and one of the improvements of the age." On Friday the 
practical workings of the system were witnessed by the several mem- 
bers of the Canal Board, committees from the New York Chamber of 
Commerce and Corn Exchange, civil and mechanical engineers, for- 
warders, canal and representative men from various pai'ts of the State. 
All present, without a single exception, were highly pleased with the 
plan, and were free to say that the introduction of this system of tow- 
age would create a revolution in the management of our canals. 

The system is simple, consisting of a wire cable laid on the bottom 
of the canal through its entire length, and fastened at the two extreme 
ends; and a steam tug or tow boat, provided with an additional en- 
gine, to which is attached a clip-drum, or grooved driving wheel, with 
suitable guiding and tightening pullies. Tims equipped, and the boats 
to be towed made fast to the tug, the process of towing is performed 
by lifting the cable from the bottom of the canal by means of a grap- 
ple, and placing it over the clip-drum. This drum is then put in 
motion (turned) by machinery in the tug, causing the cable to pass 
over it without slipping, and fall back again into the canal at the stern 
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of the tug. Thus the tug is drawn along the cable, and consequently 
through the canal, with the same facility that a locomotive ia drawn 
on the rails, with tliis difference ; the rail is stationary and the loco- 
motive MiAee?^««ses over ii, while the caMe is flexible and passes over 
the drum. The tugs used, and the boats towed thereby, can be passed 
through the locks witli the same facility as those towed by animal 
power. The immense commerce of the Erie canal will i-eqnire two 
cables — one for the up, iiud another for the dow)i boats. 

The great advantage of this system over all methods hitherto 
tried for the towage of boats by steam, is that there is no waste of pow- 
er, the whole force of the engine is exerted upon the cable. 

The principle here involved was 6rst introduced upon the river 
Seine, in France, several years ago, for propelling freight boats from 
Havre to Paris, Many improvements have been made in the machin- 
ery, but none in the principle since its first introduction. 

Many of your readers may remember that, in the autumn of 1869, Mr. 
Pakweil visited Europe, mainly for the pui-pose of witnessing this 
system of towage upon the canals and rivers of France, Belgium and 
other European countries. Upon his return so fully was he impressed 
with its great importance to the successful navigation of our canals, 
that upon bis representations the Legislature passed an act authoriz- 
ing him and his associates to introduce the system upon the canals of 
this State, and conferred upon them the right to use and operate the 
same for a long term of years. The Congress of the United States 
also, recognizing the great importance of this enterprise to the inland 
commerce of the country, authorized the importation for two years 
of machinery for the introduction of the system dutyfree. During 
the last summer an engine and the necessary machinery have been 
imported from Belgium, and a tug has been built and equipped there- 
with. Six miles of steel wire cable have also been made in England 
expressly for Mr. Faewell, and laid down in the Erie canal between 
Albany and Troy, for the purpose of demonstrating the adaptability 
of the'system to the canals of this country. Mr. Farwell is justly 
entitled to all the credit he received at the several exhibitions of the 
system, for the energy and perseverance which he has displayed in the 
inception and successful introduction of the enterprise on our canals. 

A few words in regard to the superiority of this over the present 
system will close this hastily written sketch. 

The Erie canal is, say, 350 miles long. One of these tugs will tow a 
train of six or eight boats at an average speed of three miles an hour, 
including lockages, without injury to the banks of the canal. Hence, 
the time consumed in making a trip from Buffalo to Albany will con- 
sume only, say, five days, or one-half the time now required with 
animal towage. Consequently, the application of this system will 
practically doable the capacity of the eanah" 
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For several years past the average cost per boat per inile has been 
forty-three and a half cents. By this system it is believed the price 
can be greatly reduced. These facts cannot fail to secure for this 
system the _favor and co-operation of all interested in the commerce of 
onr canals. 

The State is deeply interested in the introduction and establish- 
ment of this system of towage, to say nothing of the additional tolls 
which will be received from the increase of tonnage which an accele- 
rated movement will bring upon the canals ; hundreds of thousands 
of dolJars will be saved to the treasury of the State annually, which 
are. now expended in the construction and reparation of towing-paths 
and change bridges. This system dispenses with the tow-paths, and 
with it the path that leads multitudes of our youth into the ways of 
vice and crime. It will convert our canal fi-om the moral nuisance it 
now is into a peaceful river, upon which the immense commerce of 
the country will iiow without annoyance to the people along it^ line. 
I will only add, as will be readily inferred, that this system of steam 
cable towage meets my cordial approval, and I do confidently com- 
mend it to the attention of all those who desire the introduction of an 
improved system of towage upon our canals." 

To this array of testimony in favor of the superiority of this 
system over every other plan yet devised for the towage of 
boats upon our canals, we will only add the cei-tificates of the 
Stat« officials, engineers, scientitic and practical gentlemen 
who have examined the machinery and witnessed its opera- 
tions : 

Certificate op State Officers, Members of Canal Board,, 
Engineers and Others. 

" State of New York, ) 

Canal Department. > 

Albany, November 23, 1871. ) 
Having witnessed the steam cable process of towing boats upon the 
section of the Erie canal between Albany and "West Troy, as exhibited 
by A. M. Farwell, Esq., on the 17th inst., we hereby certify that we 
consider it superior to any plan heretofore employed or brought to our 
knowledge, and we confidently believe the introduction of this system 
of 'towage upon the canals of this State would lessen the time and cost 
of transportation thereon, and increase their capacity and usefulness : 
Allen C. Beach, Lieutenant-Governor. 
Van R. Richmond, State Engineer and Surveyor. 
W. H. Bristol, State Treasurer. 

G. A. Dayton, Auditor Canal Departmnt, 
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8. H. SwEETj Deputy State Engineer and Surveyor. 
D. P. Wood, Senator-elect Twenty-second District. 
Peteb HoQAiT, Resident Engineer, Albany, N, Y. 
A. N. LuDiNGTON, Esq., Syracuse, N. Y. 
S. G. Chase, Agent Western Transportation Co. 
Madison M. Caleb, American Transportation, Co. 
T. GuiLBOfiD Smith, Civil Engineer, Philadelphia. 
James M. Seymour, Mechanical Eng., Newark. N. J. 
Wm. B. Tatlok, State Engineer and Surveyor, elect. 

Letter from Hon. Chauncey Vibbard, of New York, late 
General Supeiintendent of the New York Central Railroad. 

"40 Broadway, New York, ) 
Mvembsr 36, 1871. \ 

At the request of several friends interested in the process of towing 
boats on the Erie canal by the plan known as the Belgian System of 
Steam Cable Towage, I witnessed the experiment made on the canal, 
between Albany and Troy, on the 17th inst., whiehl consider a per- 
fect success. 

This system will shorten the time now required in towing by horses, 
several days, between Buffalo and Albany, thereby cheapening trans- 
portation, and nearly doubling the capacity of the canal with the same 
number of boats now in use. C. Vibbarc." 

Benefits of Steam Towage on the Canals. 
Benefits to Comm,&rce. 
No argument will be necessary to convince the most super- 
ficial observer that the employment of steam in the towage of 
boats will infuse new life and activity in all connected with the 
canals. Its quickening influence will be felt all along the 
line, from the lock tenders to the highest official. 

This system will enable boats to make twice the usual num- 
ber of trips in a season. This will double their earnings, and 
practically double the equipments and capacity of the canals. 
By furnishing a more reliable and expeditious method of 
transportation, it will ofier greater inducements to shippers to 
patronize the canals and thus increase their traffic. 

The advantage of this system will further appear by com- 
paring the cost thereof with the cost of the present method of 
towage. It will not only diminish the time, but it will reduce 
the cost of transportation. Hitherto no process has been inven- 
5 
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ted tliat can tow boats on canals so cheaply as animal power. 
For a series of years past animal towage has cost from thirty- 
five to fifty cents per boat per mile. During the season of 
1871, the price has ruled from 35 to 40 cents per mile. There- 
fore, the aggregate cost of towing a boat the whole length of 
the Erie canal, 350 miles, at, say, thirty-five cents, is $122.50. 

By the steam cable system it is confidently believed that 
boats can be towed through the canal, with double the speed, 
at a greatly reduced cost. For example : one tug will haul 
six canal boats at a uniform speed of three miles per hpur. 

The coat of running the tugs for twenty -four hours may be 
stated as follows : 



Two tons coal at ! 
One captain 
Two engineers 
Two wheelsmen 
Two deekhaads 
Boaxd of 7 men 
Oil, incidentala, el 



Then, if six days be allowed for making a trip, the cost of 
towing six. boats through the Erie canal, by this system, will 
be only $240 — against $132.50 for one boat by animal towage. 

Of course, interest on capital, wear and tear of machinery, 
and unforeseen contingencies, will increase the cost of steam 
cable towage considerably above these figures, but it will be" 
seen from the above comparison that there vrill be an ample 
margin left for profits, after providing for all such expenses. 
It is, therefore, firmly believed, that, in addition to the great 
commercial benefits which an accelerated movement will con- 
fer, this system of steam cable towage will reduce the cost of 
transportation on the canals much below the rates now paid 
for animal towage. 

Benefits to the Staie. 

Any system of towage that will increase the commerce of 

the canals will benefit the State ; and a system that wiU 

double their commerce, or even increase it fifty per cent, 

will not only lai^ely benefit this State, but all the States lying 
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east and west of us. With the present toll sheet, the employ- 
ment of this system would supply the means for paying the 
balance of the State debt in half the time possible under the 
present system, or, tolls could be again reduced one-half and 
furnish the present amount of revenue. 

This system of steam cable towage will not only increase 
the revenues which the State would receive from tolls on an 
increase of towage, but it would decrease the cost of taking 
care of the canals. The complete adoption of this system 
would render any further repairs upon the tow-path unneces- 
sary. 

But few persons are aware of the amount of money annu- 
ally expended by the State in keeping up the tow-paths and 
change bridges. A carefully prepared statement of the 
expense of maintaining these structures, for the year 1870, 
shows that they cost the State over $180,000. 

In view of these benefits, the Legislature can well afford to 
comply with the oft-repeated recommendations of the State 
officials, to "make liberal appropriations to encourage the 
introduction of a system of steam towage on the canals," 

Benefits to Humanity. 
The moral and social beneiite and blessings of this 
system should not be overlooked even in this prospectus, 
No pen can describe the evils which result from animal tow- 
age. The maltreatment and cruel beatings which are con- 
stantly inflicted on over- worked, galled and half-starved 
horses and mules, by merciless drivers, are not the worst 
features of that system. Multitudes of human beings are 
annually ruined by it. No adequate idea can be given of the 
wickedness and crime which arise fmm "driving on the 
canal." Dispense with the tow-path and you will rescue 
thousands of our boya and young men from lives of vice and 
infamy, and convert the canals from a moral nuisance into a 
quiet river, upon which the commerce of the country wiU 
flow to the seaboard without annoyance to the people along 
the line. The State therefore owes it alike to its own treasury, 
to the commerce of the country, and to the morals of the 
people to grant encouragement, and aid, if necessary, to tite 
establishment of a system of canal towage more in accord- 
ance with the advanced civilisation of the age. 
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The Eqdipmeh-i and Capital kequiked. 
"With all the encouragement the State may be disposed to 
give, a herculean task will still remain to be accomplished by 
privaite enterprise. An estimate of the cost for equipping the 
Erie canal with this system may be made from data at hand. 
It appears that the number of boats leaving Buffalo daily 
averages above foi-ty-flve through the navigable season, from 
two-thirds to Ihree-fourths of which clear for tide water. 
Hence it will require six daily tows of nearly six boats each 
to accommodate the through business from that port alone. 
By allowing one day for detention at each end of the canal, 
the round trip would consume twelve days ; hence provision 
for sending out six tugs per day for twelve successive days 
must be made : 6 x 12 = 73. Common prudence will require a 
certain number of extra tugs to supply the place of such as 
may become temporarily disabled. To insure dispatch, it may 
not be safe to provide less than one extra tug per day. This 
would increase the number of tugs which might be required 
to move the through boats from Buffalo to eighty-four. Then 
at least sixteen tugs should be provided to accommodate the 
boats (tonnage) which come into the Erie canal from Rochester, 
Syracuse, etc., and from the Oawego and other lateral canals. 
Should the foregoing estimate prove correct, and it is believed 
it will, 100 tugs should be provided for the business of the 
Erie canal. The amount paid for the cable, machinery and 
tug "Governor Clinton," used in the inti-oduction of the 
system between Albany and Troy last fall, furnishes data as 
to the cost of each item. Hence the cost of equipping the 
Erie canal as stated above will be as follows : 

350 miles double cable = 700 miles steei wire cable $1,400,000 

100 tugs, with mftchinery complete 1,000,000 

Cost of preparing locks, gates, and layiag cable, estimated at . 25,000 

12,425,000 
Contingenciea, say 75,000 

Total $2,600,000 

Should an iron wire cable be used, the above cost would be 
reduced by $700,000. 

It may not be possible, if the necessary capital was at com- 
mstiid, to procure the whole of this immense outfit in a single 
year. In that case, it may be deemed advisable to commence 
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with the long levels. For that purpose the following estimate 
is submitted. 

From BufiaJo to Lockport 31 Miles, 6 Togs required. 

Locltport to Rochester 6S do 13 do 

Pittrford to Arcadia 27 do 7 do 

aydetoQeddes 40 do 11 do 

Lodi Lock to Frankfort 64 do 30 do 

Sprakers to Schoharie Aqueduct.. 14 do 6 do 

LockNo. IStoHeadof theieiocks, 9 do 4 do 

Say four extra tugs may be required 4 do 



Total. . 



350 miles doable = 500 steel wire caMe 11,000,000 

70 tugs, with machinery complete 700,000 

Cost or preparing 5 locks ajid laying cable, estimated at 15,000 

''—" ' 35,000 



Total $1,760,000 

Should an iron wire cable be used, the above cost would be 
reduced by $500,000. 

From the estimates above submitted, it will be seen that a 
large sum of money will be required to apply this system to 
the canals of this State. If this system "is superior to any 
plan heretofore employed," as the State officers certify it is, 
then the New York Steam Cable Towage Company is entitled 
to and should receive the $100,000 which the Legislature has 
offered for the best method of towing boats on the canals. 
But aside from this comparatively small sum, or whatever the 
State may do, a large additional capital will be required from 
other sources. It may, therefore, be proper to indicate the 
character of the security which the company could offer to 
private parties who may wish to invest their money in any of 
the stocks or bonds this company may issue. State Engineer 
RiOHMOSD, in his report to the Legislature in 1871, estimates 
the cost of the construction and equipment of the canals at 
$80,710,832. The Erie canal alone, without equipment, as it 
stands this day, has cost the State over $40,000,000. These 
canals are also kept in repair and the locks tended at the 
expense of the State.. In addition to this large outlay of 
money by the State, individual capital has stocked these 
canals vrith nearly 7,000 boats of sufficient capacity to carry,, 
with the present method of towage, over 10,000,000 tons in a 
single season. -Nor is this all. The success of this enterprise 
does not depend upon a doubtful or uncertain traffic to be 
built up. The commerce of these canals has, for the last tert 
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years, averaged nearly 6,000,000 tons per annum. By vir- 
tue of its cliarter and certificate of organization, this com- 
pany has the exclusive right to tow or propel boats by this 
system upon the canals for fifty years ; consequently, if this 
system is so far superior to animal towage as to command the 
business, by doing it cheaper and with greater dispatch, then 
this company has the benefits of this large expenditure for 
construction, equipment and maintenance of these canals 
as the basis of a credit on which to borrow the money neces- 
sary to lay the cable and supply the tugs. No capitalist 
would consider the New York Central or Hudson River Rail- 
road doubtful security for a loan sufficient to ftiruish the roll- 
ing stock. With equal confidence may it be said that the 
pledge of the earnings of this system of towage should be ample 
security for the money necessary to put it upon the canals. 

The City of New York Laegely Inteeested in the 
Success of this Enteeprise. 
Aside from the advantages afforded by this system as a 
means for profitable investment, there are other considerations 
of public interest, which should not be lost sight of, and in 
regard to which New York should not be indifferent. 

The city of New York, now iirst in population, wealth and 
commerce, owes that proud position to the Erie canal. Take 
away or neglect that artery of commerce, and her more south- 
ern rival, Philadelphia, by means of her immense railway 
combinations, would soon gain the ascendency, and command 
the trade of the west. 

Shipments made in the west by rail are not confined to a 
single outlet, but may be diffused to all parts of the Atlantic 
seaboard, while tliose made by water find but a single outlet 
by way of the Hudson river to New York. 

If New York trusts solely to railways for a continuance of 
that traffic which has so long fiowed through the Erie canal, 
she must yield her supremacy, for then she would possess no 
greater advantages for western trade than Portland, Boston 
and Baltimore, while Philadelphia would gain a preponder- 
ance over them all. 

The present business of the canals cannot be retained, much 
less increased, under the present system of towage. An 
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average speed of one, or one and a half miles per hour, may 
have answered in the past, but it is altogether too slow for 
the present. 

The introduction of steam will restore the canals to their 
formej" popularity, and not only enable them to retain, but 
largely increase, their present traffic, 

CONCLUSIOM". 

A summary of the preceding pages will conclude this 
prospectus. 

The canals and navigable rivers of the United States are 
not exceeded, in extent or grandeur, by any country in the 
world. 

The State of New York contains some fourteen hundred 
miles of inland navigation. 

The "Grand Erie canal" is the pride and glory of the 
State. It is 350 miles long, seventy feet wide and seven feet 
deep, with seventy-two locks and several long levels. By 
means of the Hudson river and the great lakes, it connects 
the commercial and manufacturing States of the east, with 
the mineral and food producing States of the northwest. 

By the present slow and uncertain process of animal tow- 
age, the freight traffic of our canals, for the last ten years, has 
averaged nearly 6,000,000 tons per season, exceeding that of 
the New York Central and Erie railways for the entire year. 
This tonnage can be largely increased, by the appUeation of a 
more expeditious and certain method of towage. Repeated 
efforts have been made to apply steam to the propulsion of 
boats on the canals, but, thus far, without success. An im- 
proved system is obviously needed. 

Within a few years past, a system for towing boats upon 
canals and rivers, by means of a submerged cable and clip- 
drum attached to a steam tug, has been invented, and is now 
extensively used in France, Belgium and other European 
countries. Mr. A. M. Fakwbll has examined this system, 
and obtained permission of the Legislature of New York, and 
the right from the patentees thereof, to employ it in the towage 
of boats upon our canals. By virtue of these rights and fran- 
chises, he has built a steam tug or tow-boat, imported the 
necessary machinery, laid the cable, and demonstrated tie 
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adaptation of this system for towing boats upon the canals of 
this country. In conformity with the requirements of his 
State charter, he has formally organized "Tlie New York 
Steam Cable Towing Company," which is now taking measures 
to equip the Erie canal with this Systran. For this purpose a 
capital of from one to two million dollars will be required. 

It is proposed to increase the present capital stock of the 
company to. five hundred thousand dollars, and then procure 
the balance of the money required from'the sale of the bonds 
of the company. The security for the payment of these 
bonds is considered ample. It consists, in part, in the exclu- 
sive right to use this system of towage upon the canals for 
fifty years free of charge, or even the expense of repairs. 
These canals are the property of the State, They have cost 
the State a vast sum of money. An immense fleet of boats 
thereon has been provided by individuals and companies, who 
now tow with their own teams or are towed in "lines." ,The 
'New York Steam Cable Towing Company, by towing these 
boats in trains of from six to eight each, at double the present 
speed, and consequently at a reduced cost, can safely calculate 
on securing the business. 

Again, if a well-established railroad, with a prosperous 
business, is considered good security for the funds required 
to lay an improved rail thereon, and furnish a superior motive- 
power, then the exclusive right to use this superior system of 
towage upon canals that have been built and are kept in 
repair by the State, and fully supplied with boats and busir 
ness, should be ample security for the means necessary to lay 
the cable and provide the steam tugs. 

The city of New York is largely interested in the success of 
this enterprise. She owes her vast wealth and commercial 
supremacy to the Erie canal. Should the traffic of the great 
west be diverted from this artificial channel it would reach the 
seaboard at other points, and New York would be compelled 
to yield her proud position to her southern rival. 

Powerful combinations are already formed, and forming to 
divert this western commerce to Philadelpliia and other 
Atlantic cities. It can only be retained , and increased by a 
more certain,, cheap and expeditious system of towage on our 
canals. 
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